Introduction {#Sec1}
============

Rectocele is observed in 20.0--80.0% of female patients referred to treatment for pelvic floor disorders \[[@CR1]\]. Anorectal symptoms of rectocele include constipation, sensation of incomplete evacuation, rectal bleeding (20--60% of patients), rectal pain (12--70% of patients), defecation aided by anal, vaginal, perianal or perineal digitation, fecal incontinence, urgency and tenesmus \[[@CR1]\]. In addition, some patients complain of gynecologic conditions such as dyspareunia, painful vaginal mass and sexual dysfunction \[[@CR1]\]. Rectocele may be treated conservatively or with a range of surgical techniques by transvaginal or perineal access (favored by gynecologists) or transanal access (favored by coloproctologists) \[[@CR2], [@CR3]\].

In a study on the concept of rectovaginal pressure gradient (in which the rectovaginal septum plays a less important role), Shafik et al. \[[@CR4]\] pointed out that many patients with a prior vaginal delivery did not develop rectocele. On the contrary, researchers increasingly recognize the importance of evacuation disorders in the etiology of rectocele, especially in light of recent improvements in scanning methods and functional tests, suggesting that colorectal surgeons have a greater contribution to make to the treatment of rectocele using staplers and transanal access. With the introduction of circular staplers in the treatment of rectal mucosal prolapse \[[@CR5]\] and hemorrhoids \[[@CR6]\], new possibilities have emerged for the treatment of dystopias of the middle and posterior pelvic floor. Stapled transanal rectal resection (STARR), which involves a double-stapling technique, has become widely accepted and has been tested in multicenter studies with good results \[[@CR7]--[@CR17]\], proving it to be safe when performed by surgeons skilled in the use of staplers \[[@CR10], [@CR18]\]. In multicenter studies, Renzi et al. \[[@CR19]\] and Lenisa et al. \[[@CR20]\] used the STARR procedure with a new stapler design marketed under the name Contour Transtar™. In Brazil, Regadas et al. \[[@CR21]\] developed a procedure for the treatment of rectocele using a mechanical circular stapler: transanal repair of rectocele and rectal mucosectomy with a single circular stapler (TRREMS). The aim of the present study was to make a preoperative and postoperative clinical and functional evaluation of patients who underwent the TRREMS procedure for obstructed defecation syndrome (ODS) caused by rectocele and rectal mucosal prolapse (RMP).

Materials and methods {#Sec2}
=====================

This prospective and analytical study included 35 female patients aged 47.5 ± 10.83 years (range 31--67 years) attending the outpatient coloproctology service at Hospital Getúlio Vargas (Teresina, Brazil) between March 2006 and April 2008. The patients were clinically diagnosed with ODS caused by rectocele grade II (*n* = 13/37.1%) (the anterior rectal wall and posterior vaginal wall did not protrude beyond the vaginal opening) or grade III (*n* = 22/62.9%) (the anterior rectal wall and posterior vaginal wall protruded beyond the vaginal opening) associated with anoscopically confirmed RMP with indications for surgery (Table [1](#Tab1){ref-type="table"}) as all of them had been clinically managed (high fiber diet/laxatives) for a period of at least 4 months. One patient was nulliparous (2.85%); the remainder had had an average of 4.59 ± 2.34 (range 2--10) deliveries. Twenty-two patients (64.7%) had had 2.59 ± 1.40 (range 1--5) normal hospital deliveries, 17 patients (48.6%) had had 4.65 ± 3.14 (range 1--10) normal home deliveries and 12 patients (35.3%) had had 1.67 ± 0.89 (range 1--4) cesarean sections. Six patients (17.1%) had undergone perineoplasty, while 7 (19.9%) had had hysterectomy (one vaginal). Patients with anismus at cinedefecography (no relaxation of the puborectal muscle during evacuation) and other compartment prolapses or fecal incontinence (score \> 10,0) were excluded from this study. All participants gave their informed written consent (to surgical and nonsurgical procedures) prior to enrollment in the study.Table 1Age of patients and clinically established rectocele gradeAgeRectoceleGrade IGrade IIGrade IIITotalPatients47.5 ± 10.83013 (37.1%)22 (62.9%)35 (100.0%)

The study parameters included the modified obstructed defecation score \[[@CR19]\], the validated Cleveland Clinic constipation score \[[@CR22]\], the functional continence index \[[@CR23]\] prior to and 3 months after surgery, the visual analog scale (VAS) pain score \[[@CR24]\] on the 1st and 8th postoperative day, satisfaction with functional outcomes (VAS) at 1, 3, 6 and 12 months after surgery. All patients were submitted to gynecologic, rectosigmoidoscopic, cinedefecographic and proctologic examinations prior to and 3 months after surgery, as well as clinical and proctologic examinations upon follow-up visits.

Cinedefecography {#Sec3}
----------------

Six measurements were taken during cinedefecography \[[@CR25]\]: (a) the angle between the anal canal axis and the posterior rectal wall (ARA) at rest and during evacuation, (b) the size (mm) of the herniation, i.e. the greatest distance between the median longitudinal axis of the anal canal and the anterior rectal wall projecting toward the vaginal lumen at rest and during evacuation (REC), (c) difference in distance (mm) between the pubococcygeal line and the anorectal junction (ARJ) at rest and during evacuation, corresponding to the perineal descent (PD), (d) the distance (mm) between the pubic symphysis and the impression of the puborectal muscle (PRM) on the posterior rectal wall, corresponding to the length of the PRM at rest and during straining and evacuation, (e) the distance (mm) between the anorectal junction and the anal border, corresponding to the length of the anal canal (ACL) and (f) the difference between the volume of contrast administered and the volume evacuated, corresponding to the percentage of residue retained after evacuation (RES).

Surgical technique \[[@CR21]\] {#Sec4}
------------------------------

A circular anal dilator was introduced into the anal canal and attached to the perineal skin. The visualization of the rectocele was aided by digital eversion through the vagina. After retracting the posterior vaginal wall with a forceps, a repair thread was stitched to the apex of the everted rectocele, while the lower extremity (involving all the layers of the rectal wall) was secured with a running horizontal mattress suture (Fig. [1](#Fig1){ref-type="fig"}). The rectocele wall was then resected with an electric scalpel leaving the stitched borders visible (Fig. [2](#Fig2){ref-type="fig"}). Subsequently, a circular purse-string suture involving mucosa and submucosa was placed close to the suture of the rectocele on the anterior rectal wall and two centimeters from the dentate line along the remainder of the wall. A 34-mm CEA circular stapler (Covidien, New Haven, CT, USA) was introduced and, with the mucosal--submucosal purse-string suture aligned to the stapler's center rod (Fig. [3](#Fig3){ref-type="fig"}), the stapler was fired resecting simultaneously the anterior wall of the anorectal junction and the mucosa and submucosa of the remainder of the circumference. Finally, the staple line was inspected for integrity and hemostasis (Fig. [4](#Fig4){ref-type="fig"}). Cefoxetin (1 g) and metronidazol (500 mg) were used for prophylaxis, and monobasic and dibasic sodium phosphate (130 ml Fleet-enema^®^) were used for the enema.Fig. 1A stitch is positioned at the apex of the everted rectocele (*white arrow*), and a mattress running suture is applied at the base of the rectocele (*black arrows*)Fig. 2The rectocele wall was then resected with an electric scalpel leaving the stitched borders visible (*black arrows*)Fig. 3The mucosa--submucosa purse-string suture is tied around the stapler center rodFig. 4The stapler is fired and removed, leaving a circular stapled suture (*white arrows*)

Statistical analysis (SPSS 10^®^) {#Sec5}
---------------------------------

Findings were submitted to analysis with the Wilcoxon nonparametric test. The level of statistical significance was set at *P* \< 0.05.

Results {#Sec6}
=======

Eight patients (22.85%) presented mild bleeding from the stapled suture line controlled with a single suture. The average duration of surgery was 45 ± 8.77 min (range 33--70 min). All patients were hospitalized for 24 h with no early complications. Five patients (14.28%) experienced late postoperative complications, including three cases (8.57%) of moderate stenosis observed at 1-month follow-up, two of which (5.72%) resolved spontaneously (the third patient developed annular stenosis of the mucosa and was submitted to stricturotomy). One year after surgery, one patient developed a 3.0-cm granuloma on the suture line, which was resected without complications. Another patient experienced intense pelvic pain, proctalgia, hypogastralgia, sensation of pelvic heaviness and dyspareunia. CT and MRI scans revealed thickening of the anterior rectouterine pouch due to endometriosis. On the average, patients were followed for 18 ± 7.5 months (range 10--36 months). The average ODS score decreased from 10.63 (range 7--17) to 2.91 (range 1--6) (*p* = 0.001). Likewise, the average obstructed defecation score (straining, sensation of incomplete evacuation, use of enemas or laxatives and digital evacuation) was significantly reduced after surgery (Table [2](#Tab2){ref-type="table"}). The average functional continence score fell from 2.77 to 1.71 (*p* = 0.001), and the average validated Wexner constipation score decreased from 15.23 (range 8--23) to 4.46 (range 1--12) (*p* = 0.001) after surgery. On the first postoperative day, the average pain score was 5.2 compared to 1.2 on the eighth day, and 3 patients (8.5%) complained of anal discomfort and fecal urgency for 3 weeks. The average levels of satisfaction at 1, 3, 6 and 12 months following surgery were 79.9 (range 52--92), 86.5 (range 37--95), 87.6 (range 26--95) and 88.0 (range 20--97), respectively. Upon cinedefecography, preoperative and postoperative rectocele size differed significantly between rest (*p* = 0.001) (Table [3](#Tab3){ref-type="table"}) and straining with regard to the anorectal angle (*p* = 0.033), anal canal length (*p* = 0.028), puborectal muscle length (*p* = 0.001) and rectocele size (*p* = 0.001) (Table [4](#Tab4){ref-type="table"}).Table 2Preoperative and postoperative obstructed evacuation syndrome scoresSymptomsFrequencyNever (0)Rarely (1)Occasionally (2)Usually (3)Always (4)Excessive strainingPre 01 (2.9%)1 (2.9%)18 (51.4%)15 (42.8%)Post 1(2.9%)6 (17.1%)27 (77.1)1 (2.9%)0Sensation of incomplete evacuationPre 01 (2.9%)12 (42.8%)15 (42.8%)7 (20%)Post 032 (91.4%)3 (8.6%)00Use of enemas or laxativesPre 14 (40%)6 (17.1%)9 (25.8%)6 (17.1%)0Post 34 (97.1%)1 (2.9%)000Vaginal, perineal or anal digitationPre 004 (11.4%)18 (51.4%)13 (37.2)Post 35 (100%)0000Never: 0; Rarely: \<1/month; Occasionally: \<1/week and ≥1/month; Usually: \<1/day and ≥1/week; Always ≥ 1/dayTable 3Preoperative and postoperative average rectocele size on cinedefecography at restARAACLARJREC\*PRMPrePostPrePostPrePostPrePostPrePostAverage99.6929.5752.6919.2371.14111.7731.0056.806.6871.03SD21.1919.6015.8722.298.8418.3713.8919.633.6514.36Minimum65731572023303536Maximum141160756711394427120105*ARA* anorectal angle; *ACL* anal canal length; *ARJ* anorectal junction at rest; *REC* rectocele; *PRM* puborectal muscle\* Wilcoxon *p* = 0.001Table 4Preoperative and postoperative average anorectocele size on cinedefecography during strainingARA\*ACL\*\*ARJREC\*\*\*RESPRM\*\*\*DESPrePostPrePostPrePostPrePostPrePostPrePostPrePostAverage126.4319.1481.0634.8910.9425.1422.0092.6991.5728.3723.91135.0321.4080.97SD22.1616.0710.699.4321.1819.3512.305.9711.6610.3023.1917.9913.9612.22Minimum909578454620055454500Maximum1601704745123118702550401321276450*ARA* anorectal angle; *ACL* anal canal length; *ARJ* anorectal junction during straining; *REC* rectocele; *RES* residue; *PRM* puborectal muscle; *DES* descensus\* Wilcoxon *p* = 0.033\*\* Wilcoxon *p* = 0.028\*\*\* Wilcoxon *p* = 0.001

Discussion {#Sec7}
==========

Growing familiarity with surgical staplers over the past few years has spurred research, in some cases multicenter studies, based on the STARR procedure \[[@CR11]--[@CR17]\]. However, a number of complications have been reported \[[@CR18]\]. Therefore, to optimize the technique, some authors have proposed modifying the stapler \[[@CR19], [@CR20]\] or using a single stapler, as proposed by Regadas et al. \[[@CR21]\]. The present study evaluated 35 female patients with ODS caused by rectocele and internal rectal mucosal prolapse. The patients were diagnosed by clinical, gynecologic, proctologic and cinedefecographic examination and underwent the TRREMS procedure. Preoperative and postoperative constipation and defecation scores were assigned, and patient satisfaction with surgical results, pain level and sexual function was measured with the VAS. The average age of our study population (47.5 ± 10.83 years) was similar to that of populations in other recently published studies evaluating the use of staplers in surgical correction of rectocele \[[@CR11], [@CR16]\]. Likewise, the patients' obstetric history matched findings in the literature \[[@CR11], [@CR16], [@CR19]\]: one patient was nulliparous and the remainder had had more than four deliveries, half of which were vaginal. It has recently been shown that normal delivery is not associated with rectocele \[[@CR16], [@CR26], [@CR27]\]. As in many other case series \[[@CR11], [@CR16], [@CR20]\], nearly half our patients (48.5%) had undergone previous surgery, including six perineoplasties and seven hysterectomies (one vaginal). The role of chronic straining in the genesis of rectocele in patients constipated for over 10 years has been well documented \[[@CR19], [@CR28]\]. In our study, 59.37% of the patients with this condition evacuated once or twice weekly, while 8.56% evacuated two or three times a month, with a significant reduction in the average constipation score \[[@CR22]\] from 15.23 to 4.46 postoperatively (*p* = 0.001), as reported by other authors \[[@CR8], [@CR12], [@CR14], [@CR20]\] using different stapling techniques. The average ODS score also decreased significantly from 10.63 to 2.91 (*p* = 0.001), matching findings for other stapling techniques \[[@CR11]--[@CR16], [@CR20], [@CR29]\]. After surgery, patients reported little or no use of digitation, laxatives, sensation of incomplete evacuation or excessive straining. The functional continence score fell from 2.77 to 1.71 (*p* = 0.001), although the overall level of continence was relatively satisfactory, ranging from 0 to 7 before surgery to 0 to 4 after surgery, matching findings of a study by Gagliardi et al. \[[@CR17]\] in which correction of rectal mucosal prolapse appears to have improved the mechanism of continence, a finding reported by Hausammann et al. as well \[[@CR16]\]. The fact that the patients stopped using laxatives after surgery also contributed to this improvement. In this study, the sensation of fecal urgency, tenesmus and anal discomfort was considered pain, and it was moderate (5.2) on the first postoperative day and slight (1.2) on the eighth day \[[@CR8], [@CR12], [@CR26]\]. Three (8.5%) patients complained of prolonged fecal urgency and anal discomfort for 3 weeks. The level of satisfaction observed (79.9, 86.5, 87.6 and 88.0 at 1, 3, 6 and 12 months, respectively) suggests patient approval to be similar for the TRREMS procedure and the STARR procedure \[[@CR13], [@CR29], [@CR30]\]. The reduction in rectocele size from 19.23 mm (range 3--42 mm) to 6.68 mm (range 0--17 mm) at rest and from 34.89 mm (range 20--70 mm) to 10.94 mm (range 0--25 mm) during evacuation (both *P* = 0.001) is similar to findings for techniques involving two staplers \[[@CR8], [@CR11]--[@CR17], [@CR29]\] or Contour Transtar™ \[[@CR19], [@CR20]\]. Only minor complications were observed. In three early cases (8.57%) of moderate stenosis, mucosectomy was perceived to have been performed slightly too far from the dentate line: when the procedure was performed closer to the dentate line, no more complications occurred. Finally, it should be pointed out that while the aim of the study was not to compare the TRREMS procedure to the STARR procedure, the latter was included in the discussion as it is currently considered the gold standard for the treatment of rectocele associated with rectal prolapse and because so far very little information is available in the literature regarding the TRREMS procedure. In conclusion, the TRREMS procedure, requiring only one circular stapler, was found to be a safe and efficient technique for the treatment of rectocele associated with rectal mucosal prolapse, as shown by the significant reduction in obstructed evacuation and constipation scores and reduced levels of postoperative discomfort and complications. However, a further study should be developed enrolling more patients with longer follow-up time.

This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited.
